results: A total of 121 patients undergoing transfemoral transcatheter aortic valve replacement under general anesthesia (n=55, 45.5%) or local anesthesia with conscious sedation (n=66, 54.5%). were included in this analysis. Mean age was 83.2±5.7 years and 48.8% were men. There were no differences in either the procedural result or in the 30-day efficacy and safety outcomes. The rate of death at 30-days was 7.3% in the group with general anesthesia and 3% in the local anesthesia with conscious sedation group (log-rank p 0.28). The need of conversion to general anesthesia was 3% (2 patients), in all cases due to major vascular complications during the procedure. In the local anesthesia with conscious sedation group shorter procedural time, intensive care unit and hospital length of stay were observed. Conclusions: Transfemoral transcatheter aortic valve replacement performed under local anesthesia with conscious sedation seems to be a safe and effective alternative to the use of general anesthesia.
INTRODUCTION
Since its origin, (1) percutaneous aortic valve replacement (TAVR) underwent numerous modifications until it became a safe and effective treatment with predictable results in high surgical risk patients with symptomatic severe aortic stenosis. (2-4) Currently, it presents universally accepted indications and is a new therapeutic tool in the usual cardiologic practice. (5) Transfemoral transcatheter aortic valve replacement (TF-TAVR) represents the approach of choice, due to the greater technical simplicity and the better results reported compared with other access routes. (6) However, there are controversies regarding the most appropriate procedural method. Initially, percutaneous aortic valve replacement was performed under general anesthesia (GA), with surgical access and transesophageal echocardiography (TEE) control. (6) With cardiac valve device evolution and greater operator experience, many are leaning toward a minimalist approach characterized by the use of local anesthesia (LA) with or without conscious sedation, percutaneous access and no intraprocedure TEE. (7-9).
Recently, large center reports have demonstrated, in their experience, the feasibility of carrying out TF-TAVR using LA. (10-12) Although this is an attractive alternative for the management of high-risk patients, the reported clinical results are controversial. (13) (14) (15) (16) This work evaluates the safety and efficacy of TF-TAVR performed under LA with conscious sedation (LA+CS) versus GA.
METHODS Population
In our institution, the TAVR program began in 2009. In this single center, retrospective analysis, patients admitted on a scheduled basis and treated by transfemoral access until December 2016 were included in the study. Aortic valve replacement devices used were CoreValve™ (Medtronic, Minneapolis, MN) and Lotus Valve System® (Boston Scientific Corporation, Marlborough, MA). The demographic, clinical, imaging and follow-up data were prospectively included in the database of the interventional cardiology division.
The cases were evaluated and selected by a multidisciplinary team (Heart Team), consisting of clinical and interventional cardiologists, cardiovascular surgeons and experts in imaging studies and valvulopathies, based on surgical risk, comorbidities, frailty indexes, life expectancy and transfemoral approach feasibility.
The evaluation of valve anatomy prior to the procedure has varied over the years. The current assessment includes transthoracic echocardiography (TTE) and multislice angiotomography for the evaluation of femoral access, measurement of the aortic annulus, (aortic annulus diameter, calcification pattern and distance to the coronary arteries) and a preliminary evaluation of the coronary arteries. If necessary, a selective coronary angiography, an aortogram or an iliofemoral angiography are performed.
The procedures were performed in the catheterization room involving interventional cardiologists, an anesthesiologist and an echocardiography specialist. Thirty-day and 1-year clinical follow-up was carried out after the intervention.
anesthetic management
Anesthesia of the patient undergoing TF-TAVR can be performed by administering GA or LA. In both cases, we implemented advanced monitoring, due to the clinical characteristics of this population and for the early detection of possible complications associated with the procedure. This includes electrocardiogram, oxygen saturation, capnography (patient in mechanical ventilation), blood pressure (usually radial) and central venous catheter for transient pacemaker placement.
The drugs used to achieve adequate sedation without compromising spontaneous ventilation are midazolam at titratable doses between 0.01 to 0.05 mg/kg plus fentanyl at doses of 0.5 to 2 ug/kg. This is usually supplemented with inhaled sevoflurane through nasal cannula with oxygen flow at 4-6 l/min. The criterion was to go from lower to higher anesthetic levels, given that the conversion to GA is feasible if all the necessary elements are available. In this case, the anesthetic level is deepened, usually with propofol and neuromuscular relaxation with rocuronium, managing variables that ensure adequate hemodynamic stability (preload, heart rate, blood pressure), and avoiding arterial hypotension and tachycardia.
definitions
All the information in our database has been reviewed to ensure the classification of safety and efficacy outcomes according to the definitions of the Valve Academic Research Consortium-2 (VARC-2). (17) The main times during hospital stay were taken from the electronic medical records of the institution -Total hospitalization days: Time in days from hospital. admission to discharge -Days in intensive care unit (ICU): Time in days from admission to the ICU after the procedure until transfer to an area of less complexity or hospital discharge. -Total time of the procedure: Time in minutes from performance of the first vascular access tothe patient's exit from the catheterization room. abbreviations mean ± standard deviation (SD) and analyzed using Student's t test, while those that did not comply with this condition were expressed as median ± interquartile range (IQR) and analyzed using the Mann-Whitney U-test. Clinical safety and efficacy outcomes at 30 days were compared by the Kaplan-Meier method. Two-tailed analysis was performed for all statistical variables, and a p value <0.05 was considered significant. Statistical analyses were performed with SPSS statistical package (version 22.0, IBM, Armonk, New York).
Statistical analysis
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RESULTS
Among the 121 patients included in the study, 55 received GA (45.5%) and 66 (54.5%) LA+CS. Table 1 describes the clinical and demographic characteristics of the population. Although there were no significant differences with the risk measured by the Society of Thoracic Surgeons (STS), the GA group presented greater symptomatic severity according to the classification of the New York Heart Association. Ventricular function was similar in both groups; however, in the GA group there was a greater mean gradient measured by TTE. On the other hand, the LA+CS group showed a tendency towards greater chronic obstructive pulmonary disease.
The overall rate of TEE use was high (87.6%) and significant differences were found between both groups (GA 96.4% vs. LA+CS 80.3%, p 0.008), as well as in the rate of percutaneous access (GA 63.6% vs. LA+CS 100%, p <0.0001) These differences reflect the progressive changes that have been occurring in our methodology. (Figure 1 )
Intraprocedural and hospital results are detailed in Table 2 . The cardiac valve device success rate was similar in both groups (GA 82.9% vs. LA+CS 83.5%, p 0.82). On the other hand, the rates of moderate aortic regurgitation (AoR) quantified by TTE (performed in the first 24 h after the end of the procedure) were similar in both groups (GA 10.9% vs. LA+CS 12.1%, p 0.83) .No patient had severe residual AoR and no differences were observed in the safety and efficacy outcomes at 30 days according to the VARC-2 classification ( Table 2) .
The main times measured during hospital stay are detailed in Table 3 . In the LA+CS group, a reduction of 20.4% was observed in the total time of the procedure (GA 155.6 min vs. LA+CS 123.9 min, p 0.004). Likewise, the length of stay in ICU (GA 3 days vs. LA+CS 2 days, p 0.001) and the total hospital stay (GA 6 days vs. LA+CS 4 days, p 0.009) were significantly higher in the GA group (Figure 2) .
Overall mortality at 30 days was 5%, without significant differences between the two groups (GA 7.3% vs. LA+CS 3% p 0.28).
The need for conversion to GA occurred in 2 patients (3.1%) due to major vascular complications requiring fast surgical resolution. Table 2 . Procedural results and safety and efficacy outcomes according to the VARC-2 classification at 30 days. 
DISCUSSION
Based on our results, the use of LA+CS administered by an experienced anesthesiologist seems to be a safe and effective alternative to the use of GA in TF-TAVR. We have observed that LA confers less total procedural time, as well as fewer days of ICU and total hospital stay. In addition, there were no significant differences in safety and efficacy outcomes at 30 days.
In our institution, we started the TAVR program using GA with orotracheal intubation, surgical access and TTE used in 100% of cases to control the intervention. This system prevailed until 2012, when we had performed 28.1% of the procedures. Since then, motivated by the greater experience of the institution, the progress of cardiac valve devices and the implementation of percutaneous closure devices, our working methodology has been progressively modified towards a minimalist strategy (Figure 2) . Although the feasibility of carrying out TAVR under LA has been previously demonstrated, (10, 11, 12) there are no data from randomized studies evaluating the safety and efficacy of the procedure by comparing both anesthetic methods. (18) Furthermore, the information derives from observational studies with very heterogeneous intraprocedural and clinical outcomes. (19) In our population, we did not observe significant differences in 30-day mortality and similar results were reported in publications with longer follow-up periods. (14, 20) However, some authors found higher short-term mortality in the GA group. (16, 21) It could be expected that, due to the design of these studies, the baseline dissimilarities between both groups and the marked tendency to GA in countries such as the United States, (22) these differences could be the expression of a selection bias. In our series, the GA group presented greater symptomatic severity. Although the surgical risk quantified by STS has been similar, we continue using GA in selected patients who present respiratory distress and cannot tolerate decubitus position during the procedure. For all these reasons, and until we have higher quality information, we consider it imprudent to state that GA leads, on its own, to an increase in mortality in TAVR. Even a recently published systematic review found no difference in this outcome at 30 days. (19) One of the advantages attributable to GA in TAVR is the use of TEE to guide the procedure. (23) It would be logical to expect this to favor greater precision of implantation and the prevention of valve dysfunction. In this sense, it has been reported that LA is associated with more than mild AoR rate. (14, 16, 19) Although the reasons are not completely elucidated, some authors have attributed this to the lower use of TEE. (14) In our series, the use of TEE was greater in patients with GA. However, we did not observe significant differences in the more than mild AoR rate. Regarding our methodology, 87.6% of the procedures were guided by TEE and the use of this method has been very frequent in the LA group (80.3%), as in other publications with similar results. (20) Conversely, in the FRANCE-2 registry, the LA group presented a higher rate of AoR and the use of TEE in this group was only 16%. (13) It is important to emphasize that, although the use of TEE has been a protective variable on the manifestation of AoR, (24) there are other factors that might condition the results. (25, 26) In this sense, some authors found significant differences with respect to the need for permanent pacemaker implantation in favor of patients treated with GA, although in our experience we have not seen any difference. (19) A fact of fundamental importance is the decrease of procedural time in the LA group, in agreement with other reports. (15, 23, 27, 28 ) This has a substantial trAnsFeMOrAl trAnscAtHeter AOrtic VAlVe replAceMent / Marcelo A. Abud et al. 
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impact on the operative planning of the catheterization room, optimizing human, material and time resources. Moreover, we observed a significant decrease in ICU and total hospital length of stay in patients of the LA group. It is well known that prolonged hospitalization brings with it numerous complications, many of which are not related to the admission problem. (29, 30) Bed rest, in elderly patients, causes an accelerated loss of muscle mass, decrease in plasma volume and ventilation, all favoring an increase in the prevalence of complications, such as falls, delirium, pressure ulcers and nosocomial infections. (31) (32) (33) In TAVR, the estimated delirium rate ranges between 21% and 56% and those who develop it present longer hospitalization, greater mortality and a high rate of referral to rehabilitation centers (61%). (34, 35) As a result, we consider that early mobilization of patients is very important, if possible within the first 12 h, with early discharge and close ambulatory follow-up.
Finally, the conversion rate to GA was 3.1%, in all cases due to major vascular complications during the procedure. The rate reported in the literature ranges from 2.2% to 16.7% (19) and the main reasons have been cardiac arrhythmias/hypotension/cardiac arrest (37.5%), major vascular complications (16.1%), conversion of percutaneous to surgical (16.1%), respiratory complications (16.1%), patient agitation (7.1%), and laryngeal trauma due to TEE (7.1%). (16) In the light of these results, we consider it is extremely important to adequately plan the procedure and select the working method adapted to each patient and the experience of each center. Some authors suggest that, as part of a minimalist approach, the procedure should be carried out without the presence of an anesthesiologist in the room. (36) In our view, even though it is less and less frequent, TAVR has potential complications that could be catastrophic. (37, 38) From the point of view of the patient´s safety, we consider that team work is invaluable in order to be able to face complications quickly and effectively.
Our study has important limitations worth mentioning. First of all, due to its observational nature, the results could be subject to biases and confounders with respect to variables not measured in our database. Another aspect of fundamental importance is that there is a chronological division between both strategies (GA at the beginning of the learning curve) and we cannot rule out that some of the observed differences, particularly in the times evaluated, could be affected by the greater operational maturity of our institution. Finally, it should be noted that in our working system GA continues to be the method of preference in patients who cannot adequately tolerate decubitus position during the procedure, which inevitably generates a selection bias that could justify the trend reported in the combined outcome favoring the use of LA+CS.
CONCLUSIONS
Based on the results of this single-center study, TF-TAVR with LA+CS is a feasible alternative to the use of GA. Specifically, (a) there were no differences in the rate of clinical events at 30 days, (b) the total time of the procedure and the recovery time were lower in the LA group, (c) the LA group had shorter ICU and total hospital stay and (d) the conversion rate to AG was 3.1%.
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